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TREATISE ON 

crofs-bars pafllng through the ftirrups, as in the aquedudl, and 
prevented from yielding Tideways, by the diagonal braces exhibited 
at A, B, &c. Fig. IV. After which, the whole may be covered 
with plates of iron, foiled and gravelled, or planked, and covered 
with earth and gravel in like manner. 

Although, I conceive, there is little doubt but a bridge, as above 
defcribed, would hand to the length of two or three hundred 
feet, yet the multiplicity of pieces of which it is compofed, in 
order to preferve the fhape of the fegment and relieve the butments, 
would evidently occafion much labour and nicety of workman - 
fhipj therefore it exhibits the importance of Amplifying fuch 
works, in order to facilitate their formation, and apply every 
particle of materials, fo that they may tend to ftrengthen the 
whole, and not be liable to alter the pofition. 

\ 

I fhall therefore return to the firft propofal of adequate but- 
ments, to refill the longitudenal preffure of an arch of any 
dimenfions. In this it muft be confidered, that the butments 
need not be of the immenfe fize which firfl llrikes the imagination; 
for whatever dimenfions an arch of iron or wood may be, the quan- 
tity of materials is eafily calculated, and the weight which the but- 
ments will have to refill ; for inflance, if an arch weighs five hun- 
dred tons, and the butments oppofed to its preffure weighs one 
thoufand tons, they confequently cannot move, not to mention the 
weight of earth backing, which tends to render them more per- 
manent ; therefore, feeing that the foundations are fecuied, and 
the fprings, if any, well drained, in order to keep them diy, I fee 
no difficulty in conftrudting butments to fupport an arch of any 
dimenfions, and that at much lefs expence than butments and piers 

could be ere&ed for a flone bridge ; in the fame fituation particu- 
larly, 




CANAL NAVIGATION. 123 

larly, if fuch piers were to be built in water of any confiderable 
depth. 

Having premifed the butments to be of fufficient llrength, I con- 
fider the arch, whether it be compofed of iron or wood, to be like the 
fegment of a hogfhead, and the component parts as near as pof- 
f ble like the Haves : for this purpofe, in conflruaing one of iron, 
Fig. VIII. reprefents two flaves, each of which might be call in 
open fand, four feet broad from twelve to fifteen feet long, the 
pattern being formed to the radius of the fpring, a flange on the 
lower fide of the flave fhould be cafl, about one foot broad, with 
holes to receive the fcrew pins ; acrofs the flave one or more ribs, if 
thought neceffary, fhould be cafl, to give llrength to the top plate; 
thefe riBrarni-ffanges, in uniting the flaves would butt on each 
other, and ultimately compoie a rib to the whole extent of 
the bridge. 

Having cafl the flaves as wide and long as experience may here- 
after prove expedient, I will fuppofe it neceffary to erect a bridge 
one hundred feet fpan, as in Fig. V. ; in building the butments, 
it would be advifeable to place two or three fegments, of the fame 
radius, as the bridge, in each butment, they being cafl with arms, 
or united to binders, in order to take a firm hold on the mafonry’ 
and become a permanent fupport ; the fegment thus palling into 
the butments, might be confidered as a part of the arch, which, 
by this means, would butt againfl the centre of the whole weight of 
tne butment, and mull pulh the whole away before the arch could 
yield ; but, without this precaution, the arch would reft fo near 
the top of the butment, as to raife the ftone-work and endanger 
the whole. Having thus prepared the butments, a centre of three or 
more fegments, fo that each Have may have two bearings,fhould be 

^ 2 erected ; 






